Toxic action of 2'-chloro-2,4-dinitro-5',6-di(trifluoromethyl) diphenylamine in the rat.
2'-Chloro-2,4-dinitro-5',6-di(trifluoromethyl)diphenylamine (CDTD) is a potent uncoupler of oxidative phosphorylation in isolated rat liver or brain mitochondria. The concentration of CDTD causing 50% uncoupling in vitro is dependent on the mitochdonrial protein concentration and is 2 nM at 0.9 mg protein/ml for rat liver mitochondria. Oxidative phosphorylation can be restored to CDTD uncoupled liver mitochondria by the addition of a 10 000-fold molar excess of bovine serum albumin to DCTD. Rats given a lethal dose (7.0 mumol/kg) of CDTD intrapertioneally show signs of toxicity typical of uncoupling agents. Mitochondria isolated from the livers of these rats show almost complete inhibition of ATP synthesis and mitochondria obtained from the livers of rats at various times after a single oral dose show maximal inhibition of ATP synthesis 4 h after dosing with complete recovery by about 24 h. A single oral administration of 58 mumol/kg or above, but not intraperitoneal injection, of CDTD into rats produced an increase in the water content of the brain and spinal cord. The additional fluid has been shown to contain Na+ ions. The increase in cerebral fluid is dose related, no effect being seen at 23 mumol/kg. This extra fluid is thought to be responsible for the hind limb weakness observed in these rats. These observations suggest that there are two facets to CDTD toxicity: early deaths (within 2 h), which appear to be due to uncoupling of oxidative phosphorylation, and delayed deaths, 2--3 days after dosing which are probably related to an increase in fluid in the brain and spinal cord.